Introduction
============

Most coronary artery anomalies are incidentally detected during coronary angiography. The prevalence varies between 0.6% and 1.3% in various series.[@B1][@B2] Anomalous origin of a coronary artery from the opposite sinus of Valsalva represents small fraction of these anomalies.[@B3] Although most instances of anomalous origin of the coronary artery are unlikely to have any clinical sequelae, a few are potentially significant and trigger sudden death and myocardial ischemia[@B4][@B5] because position or orientation may lead to coronary flow compromise.[@B5] We report an uncommon case of anomalous origin of the right coronary artery (RCA) originating from the left sinus of Valsalva with paroxysmal supraventricular tachycardia (PSVT) and myocardial ischemia.

Case
====

A 58-year-old man presented with chest pain and palpitation for 2 hours at rest. He had no previous chest pain or palpitation. He had 40-pack-year smoking and daily alcoholic drink. On admission his blood pressure was 130/90 mm Hg, pulse rate 196 beats per minute, respiratory rate 20 per minute and body temperature 36.6℃. The electrocardiogram showed PSVT with pulse rate 190 bpm ([Fig. 1A](#F1){ref-type="fig"}). The patient was treated with adenosine 6 mg twice and his symptoms subsided. Follow-up electrocardiography displayed ST change and T inversion in leads II, III, aVF and V 4-6 ([Fig. 1B and C](#F1){ref-type="fig"}). Blood pressure was 150/100 mm Hg with heart rate of 80 bpm. Cardiac enzyme showed transient increase; creatine kinase-MB 5.8 ng/mL (normal \<5 ng/mL), myoglobin 154 ng/mL (normal \<110 ng/mL), troponin T 0.3 ng/mL (normal \<0.1 ng/mL). He had no other abnormal laboratory findings. Echocardiogram exhibited preserved left ventricle (LV) systolic function and concentric LV hypertrophy. But mild hypokinesia in septum and anterior wall of LV was noted. He was diagnosed with PSVT and temporary acute myocardial injury. After the acute episode terminated, he was treated with aspirin, lipid lowering agent, angiotension II receptor blocker and intravenous heparin. We performed multidetector computed tomography. Coronary CT angiography revealed that the RCA arose from the left sinus of Valsalva with acute angle of the ostium and course between the right ventricular outflow tract and the aorta ([Figs. 2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}). Other intracoronary atherosclerotic lesion was not observed. The treadmill test was done with good exercise performance and the result showed ST depression in leads III, aVF. 24 hours holter monitoring showed one episode of non-sustained ventricular tachycardia for 0.8 seconds. We continued medical treatment including ATII receptor blocker, bisoprolol and aspirin and recommended life style modification.

Discussion
==========

Coronary artery anomalies, after hypertrophic cardiomyopathy, are the second most common cause of exercise-related sudden cardiac deaths. These anomalies have been associated with myocardial ischemia, arrhythmia and sudden death during exercise.[@B6][@B7] The prevalence of coronary artery anomalies has been reported between 0.6 to 1.3% in angiographic series and 0.3% in autopsy series.[@B1]-[@B4][@B7] Anomalous origin of the RCA from the left sinus of Valsalva represents a small fraction less than 3% of total coronary anomalies.[@B5] Mechanisms of the restricted coronary blood flow suggest that the acute angle of ostium, slit-like orifice limit the flow of coronary artery.[@B5][@B8] Also, possible mechanisms are compression of the intramural segment by the aortic valve commissure and compression between the aorta and pulmonary artery.[@B8] In case of interarterial course between aorta and pulmonary artery, luminal compression of the coronary artery is related to the pressure of the aorta because the pressure of the pulmonary artery was much lower than that of the aorta.[@B8] On that account, anomalous coronary artery stemming from opposite sinus of Valsalva can trigger syncope, myocardial ischemia and sudden death in the absence of critically fixed stenosis.[@B5]

The methods for evaluation of anomalous origin of coronary artery include angiography, intravascular ultrasound, transthoracic and transesophageal echocardiogram, coronary CT angiography, and MRI.[@B8] Coronary angiography is limited for evaluation of coronary anomalies since it is sometimes difficult to cannulate the orifice and the complex three dimensional structure of the arteries is displayed in a two dimensional plane.[@B8] Coronary CT angiography is a non-invasive diagnostic modality which provides much higher spatial resolution and three dimensional images.[@B8][@B9] Understanding ischemic mechanisms in anomalous origin of the RCA is attributed to excellent information about the origin and the course of the anomalous coronary artery from multidetector CT images.[@B10] In the case of our patient, the axial image showed an acute-angled take off of the RCA from the ascending aorta and a small orifice of the RCA which was thought to be one of the mechanisms for the ischemia.

Recent recommendations have favored surgical management of all symptomatic patients.[@B11]-[@B13] Nevertheless, there is concern about risk of surgical procedure.[@B12]

We believed that sudden arrhythmias such as PSVT are brought about by hemodynamic changes, widening of aortic root and coronary artery luminal compression between the aorta and the pulmonary artery limiting the coronary artery flow. Our patient performed a treadmill test and the result showed ischemic changes. ST change in EKG and elevated troponin T could be explained as a response to pacing induced stress as well as a response to myocardial ishemia.[@B14] In our patient, myocardial ischemia induced by the coronary anomaly is more likely because of mild hypokinesia of septum and anterior wall of LV, and ischemic change of treadmill test was confirmed. It is a limitation of this case report that the cause of PSVT, whether atrio-ventricular nodal reentry or accessory pathway, was not evaluated by cardiac electrophysiologic study. The electrophysiologic study could help to clarify the relation between coronary anomaly and PSVT.

In our patient, coronary CT angiography showed that the anomalous RCA with inter-arterial pathway and the whole coronary tree was free of any stenotic lesion. We managed him with medications and recommended he avoid intense physical activities. The patient remains clinically well.
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![Variable changes of ECG. A: ECG show paroxysmal supraventricular tachycardia with pulse rate 190. B: ECG show ST elevation in leads V 1-3 and T inversion in leads II, III, aVF and V 4-6. C: electrocardiogram show T wave inversion in leads II, III, aVF and V 3-6. ECG: electrocardiogram.](kcj-43-123-g001){#F1}

![Anomalous orgin of the right coronary artery with CT coronary angiography. A: multiplanar reformatted image from a multi-detector CT coronary angiogram confirms that the right coronary artery was arising from the left sinus Valsalva with acute angle of the ostium (arrow). B: axial reconstruction anomaly coronary artery takes a course between the right ventricular outflow tract and the aorta (arrow) on axial image.](kcj-43-123-g002){#F2}

![3D volume rendered multi-detector CT image of the coronary arteries show that there is no stenosis of any coronary artery.](kcj-43-123-g003){#F3}
